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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a copper alloy 
combining various characteristics required for the 
material for electrical and electronic parts such as a 
connector in accordance wit the development of 
electronics, I.e., a copper alloy for a connector excellent 
in strength, electrical conductivity, a Young's modulus, 
press formability, cost, or the like, and to provide a 
method for producing the same. 
SOLUTION: This copper alloy for a connector has a 
composition containing Zn and S n in the ranges of 20 to 
41 wt.% Zn and 0.1 to 4.0 wt.% Sn and also so as to 
satisfy the following inequality: 6.0<0.25X+Y<12, wherein y* 
X: the content (wt.%) of Zn, and Y: the content (wt.%) of 
Sn, and the balance Cu with inevitable impurities, 
provided that the content of S is controlled to <30 ppm. 
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(57) 

[JB&^K] Zn : 20-4 lwt%, Sn:o.lH. 
0 wt%©Ilt3(po^«fc L r ^ 5 Z n , Sn^ 

6.0 ^0.25X + 1 2 

tctcb. X : ZnCD^WS (wt%) 

Y : S n (D^m. ( wt% ) 

»88|5*SC u te J: ^ nlii^lCft* 6 tt 0 , /c/cLS *s 3 
0 ppm «Tt* Z> Ct -J" £ 3 * * <b 





20/' 30 40 
Zn(wt%) 

X = 23.6 
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[ff^Jgl ] Zn : 20-4 1 wt%. Sn : 0.1 -4. 
0 wt%CDiaHt:^o;X^ ( 1 ) ^mtcLXK&Z n , S 

6.0 ^0.25X + 12 • • • ( 1 ) 
fc/cU X : ZnCDSWfi (wt%) 

Y : S n ©tWi (wt%) 

[193012 ] Zn : 2 0 -4 1 wt%. S n : 0.1 -4. 
0 wX%<D%aWVfr^XjK ( 1 ) ^i/clrt^Zn, S 

6.0 ^0.25X+ Y^ 12-— ( 1 ) 
fc/cU X : ZnCD^Wfi (wt%) 

Y : S n ©Ml ( wt% ) 

0 ppm HTT* 0,^2 i©fflf£tfh$^ 1 0 
[|f^3 ] Zn : 2 0 -4 1 wt%. S n : 0.1 -4. 

o wt%cofEfflr^o;fet ( l ) WcLr&szn, s 

6.0 ^0.25X + Y^ 12-— ( 1 ) 

fc/tU X : Zn(DMl (wt%) 

Y : Sn©Mi ( wt%) 

giSG^C u *s J: ^ pIiBT«»^ h ft 0 . /c/clS^3 
0 ppm tTFT?* 0 , 2 fHCOMS AW!**** 1 0 %«T 
0 , ISfiSftS 6 0 0 N /mm 2 tt±, 1 

8 % I A C SJ£t_b. ^> 115k N/rrni 2 HTt 

[m$3M4 ] Zn : 2 0- 4 1 wt%, S n : 0.1 -4. 

0 wt%oj6ffir-^o;xs: ( l ) *iftfcl/ctt£Z n, s 

6.0 ^0.25X + Y^ 1 2 • • • ( 1 ) 

fc/tU X : Zn©Ml (wt%) 

Y : S n (DaWl (wt%) 

J8BB#C u fc <fc oq^ nJ«:^*C»3&> 6 0 , JSK F e : o . 
01— 3wt%, N i : 0.0l-5wt%. Co : 0.01— 3wt 
%, T i 0 . 01— 3 wt% . Mg : 0. 01— 2 wt% % Z r : 0. 
01— 2wt%, Ca : 0.01— lwt%. S i : 0.01— 3 wt 
%. Mn : 0.01— 5wt% s Cd : 0.01— 3wt%, A 1 : 
0.01— 5wt%, Pb : 0.01-3wt%, B i : 0.01— 3 wt 
Be : 0.01- 3 wt%. Te : 0.01- lwt%, Y: 0. 
01— 3wt%, La : 0.0l-3wt%. C r : 0.01— 3wt 
% Ce : 0.01— 3wt%, An : 0.0l-5wt% s Ag : 
0.01— 5 wt%, P : 0.005 -0.5 wt%(D*> < t h 

IMI^±<DtvM^^. -eOlitS^O.Ol— 5wt%T& 
9 . tctc US^3 0 ppm fcTF. m 2 fflCMSIiSWifc*** 

1 0 %«Tt\ MCC^ISBSSS 6 0 ON/mrf «_h, ^ 
W18%IACS« .h. 115k N/mm 2 

art$) * c <t i -r <s n3 * ^ * mia^. 
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[ n^ca 5 ] mz&mw&ommt c u t* : o . 3— 

2.0jum k S n : 0.5— 5.0/z mO^B®S£SfeL'fcC £ 
SrWaki-T-Sflljjei 1 -4 CCfEigCDn * #fli»^# 0 
[ If 3jcJI 6 ] Z n : 2 0 — 4 1 wt5^ S n : 0.1 — 4. 
0 wt%<Dj6ffir-^o^S; ( 1 ) tifcl/tftSZn, s 
n^a^, 

6.0 ^0.25X + Y^ 12 • • • ( 1 ) 
fc/cU X : ZnOMi (wt%) 

Y : S n (Di^mn (wt%) 

10 WCuWWnJI^W^JS?), *§^frCcfcoT 
tJIEtCF e : 0.01— 3wt%. N i : 0.01— 5 wt%, C 

0 : 0.01— 3 wt%, T i 0.01— 3 wt%, Mg : 0.01—2 
wt%, Z r : 0.01— 2 wt%, C a : 0.01— 1 wt% s S 

1 : 0.01— 3wt%, Mn : 0.01— 5wt%, C d : 0.01— 
3wt%, A 1 : 0.01— 5wt%, Pb : 0.01— 3wt%, B 
i : 0.01— 3wt%, Be : 0.01— 3wt%, Te : 0.01— 
lwt%, Y : 0.01— 3wt%. L a : 0.01— 3 wt%, C 

r : 0.01— 3wt%, C e : 0.01— 3wt%, Au : 0.01— 
5wt%, Ag : 0.01— 5wt%, P : 0.005 —0.5 wt%(D 
20 5 %>pt£ < £ fc 1 ««±C0tc««:^, *©»M#0.0l 

*tt*4*. 3 0 0-7 5 0 9 C©fig"C 1-3 60 flflB© 

Mi&afft. Jnx* 1 5 %«±r»ini»x-r & c £ cc <t o 

$ 6 0 0 N/mm 2 £t±, 2»K**s 1 8% I ACStLh, 
^>^^1 1 5 k N/mm 2 KT^^Ci^Iit 

[|f^7] Zn:20— 4 lvrt%, S n : 0.1 — 4. 
o wt%(D85Hr*»o^3: ( 1 ) *«fclt&4Zn, S 
30 n 

6.0 ^0.25X + Y^ 1 2 • • • ( 1 ) 
/cfcU X : Zn©gWl (wt%) 

Y : Sn©MI (wt%) 

UHtCF e : 0.01— 3wt%, N i : 0.01— 5wt%, C 

0 : 0.01— 3 wt%, T i 0.01— 3 wt%, Mg : 0.01—2 
wt%, Z r : 0.01— 2 wt%, C a : 0.01— 1 wt%, S 

1 : 0.01— 3 wt%, Mn : 0.01— 5 wt%, Cd : 0.01— 
3wt%, A 1 : 0.01— 5wt%, Pb : 0.01— 3wt%, B 

40 i : 0.01— 3wt%, Be : 0.01— 3wt%, Te : 0.01— 
lwt%, YiO.01- 3wt%, L a : 0.01— 3 wt%, C 
r : 0.01— 3 wt%, C e : 0.01— 3wt%, Au : 0.01— 
5wt% s Ag : 0.01— 5 wt%, P : 0.005 —0.5 wt%<D 
5%d>&< th l«fiLbE>73R***, *(D*«*so.oi 
— 5wt%r-*0, /c/cU S*5 3 Oppm J£IT, 
^t*S*. 3 0 0-7 5 0 °CCDSSr 1 -36 0 ^ffl 

ot, # 2 ffiOfflWifc*** 1 0%«T^\ ^11^^6 0 
0 N /mm 2 JULh, 1 8 % I A C S £t±, ^> ^ 

50 **S1 1 5kN/mm 2 felTtCU^f*. S»«^*m© 
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^fflCCC uTtfe : 0.3 ^2.0 u m. S n : 0.5 —5.0 u 
m<£>3tM«il£ Utcmc . Etc 1 0 0-2 8 0°C<DHK 

n ^rnmrnm l fcttw© ? u * fi # < rtjoRsH- & -r 

3 0 0-6 0 0 TXD^gT0.5 - 2 4B#Pb1^: 

4 fc tt^ffitt # x #H r lb h *p D aMNMm L fc 
r± 0 io 

[0 00 1 ] 
[0 00 2 ] 

tc#l>:a* • «^SB H a JI<hUT^3ft£ 20 

<*i3n n a M n&mn l -c i » 4 . * fc . ^ * ^ # ^cd^m • 

zmm^mmimmi 1$ n. s fc«Hta»tf»c * 
»^a»Jhaa6ac*. 

[0003] Jrftffjict*, m Bcte^r, #JS«F-*>fttt' 

#fT£3£K, Lfc*s^r'3ISHift3fri 1 6 0 0 N/mnf 

±, *C**lfcf7 0 0 N/mm 2 fcLb#»Sl/^o $ hlCM 30 

«CCA«^*-JU|Ra^*JI)A4fcfe««*tt, 18% 

IACS£l±#*f*H,». *fc. ^<Dtbmut&'oy° 

U*JS^ft©S*fc«l,< a f J . bW§P¥S (R) ifi 

w ( t ) ©tbR/ 1 # i wT*ssa-r4 <t ^ astute** 

[0 00 4] £fcfi£3fete, 3*^3?W«<kSh, >h3 

i >SMirc* # a j£/j # W 6 ft 4 J: 3 f4© +> > vmfiX 
* i > c t 6 ft r fc*\ -f- a #cD^S*f 

sw^aic*©^' ^ essai^jK L/ < a o , 40 

l . -*scd« e> o # * n^s r * 4 Rff-**** e> ft r * r 

S?*L<«1 lOkN/W «T "C* 4 C <b ti 
[0 00 5] ifECCflQx., #^|CD^>^^>X(Z)$Mt 
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^be^l, Jnxfefo/^»ji6^ij-ffi^fcoa*sso c 

[0 0 0 6 ] jg^c, Hftft, WtSAJBfftWhttKflMir 

fiw*sjnto&c waa3»*pisaK:flinri»aw 

^iM— MO 3 fgjy±, 8 0-1 50 °CCCfe 

fitl 2% I ACSi/J^<, loaXhWtCi^RIt 

s«a»jP7c**ft]A. 5»s, mme^tt, wjs^ssi 

1 2 0- 1 3 5 kN/mm 2 <t^*aflW*0 , 

[0008] cct. mm. *) AsWm^c^ist/mte 1 

1 0-1 2 0 kN/mm 2 r*>3, /h3^ir>^*3Wifra 

ON/nun 2 fel±, 1 8% I AC S«L 

**115k N/mm 2 Sf * L < tt 1 10k N/mm 

[0 0 0 9 ] it • « J f-SBp a n «S n 

^ci i 1 1 S n ^Mt C i «g"C4 -S 0 #«c, 

osHia-^riifc. 

[ooio] ^6cc, «©s n »o sw<ta 
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[ooi n 

[0012] 

& c t3Ww*tt»jBffi*5j: j^^ao s n mmmm* 

[0013] -T&fr^ 

(1) Z n : 2 0-41 wt% 
S n : o.i —4.0 wt% 

6.0 ^0.25X+ 12'-- ( 1 ) 

fc/a, X : ZnO&Wl (wt%) , Y: S n ©Ml 
(wt%) tcSZn, Sn*-ft^«a»«Cu*jJ:^nIiB 

fc/cU S#3 Oppm t(Tt'*5Ci4»iitaa* 
[0014] 

(2) Zn : 2 0 - 4 1 wt% 
S n : 0.1 —4.0 wt% 

OffiffiT-^WU ( 1 ) 

6.0 ^o.25X+ Y^ 12—- ( 1 ) 
tctcb, X : ZnOSWl (wt%) , Y: SnCD^Wm 
(wt%) WZn, S n * SABiaBtfC u te<£oq^oJifi 

/c/cU S#3 Oppm W K 
[0015] 

(3) Z n : 2 0 - 4 1 wt% 
S n : o.i —4.0 wt% 

6.0 ^o.25X + Y^ 1 2 • • ■ ( 1 ) 
tctcb. X : Z nCD^W* (wt%) , Y : S nCD^Wm 
( wt% ) ftSZn, S n * ^WAS** C u <£ O^nJjB 
6 & 0 

tctcLS&3 Oppm «r 
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5 6 0 0 N/mm 2 K± % 3»«*# 1 8 % I A CSK± k 
115k N/mm 2 £(Tt* £ C i 4«F«i T 

[0016] 

(4) Z n : 2 0— 4 1 wt% 
S n : 0.1 —4.0 wt% 

<D|5Hr#^U ( 1 ) *ssfc-r 

6.0 ^0.25X + Y^ 1 2 • • • ( 1 ) 
10 tctcb, X : ZnCO^mm (wt%) , Y: Sn©Mt 
(wt%) ftSZn, Sn***3»ai»sCu*J<tiy^IiB 
^*E*l*6aD, 3 e : 0.0l-3wt%, N i : 0. 

01— 5wt% % C o : 0.01— 3wt5^, TiO.01— 3wt%, 
Mg : 0.01— 2 wt%, Z r : 0.01— 2wt%, Ca:0.01 

— lwt%. Si : 0.01— 3wt%, Mn : 0.01— 5wt%, 
C d : 0.01— 3wt%, Al : 0.01— 5wt%, Pb:o.01 

— 3wt%, Bi : 0.01— 3wt%, B e : 0.01— 3 wt%, 
T e : 0.01— 1 wt%, Y : 0.01— 3wt%, L a : 0.01— 
3wt%, Cr : 0.01— 3wt%, Ce : 0.01— 3wt% v A 

20 u : 0.01— 5wt%, Ag : 0.01— 5wt%, P : 0.005 — 
o. 5 wt%(D 5 fe4>tt < i & 1 «JSU:<D73R*d#, 
*g**so.01~5wt%r*0, /c/cU, S^3 0ppmfe(T 

2 6 0 0 N/mm 2 J&LL 1 8% I AC SELL, 

i-> 4^3&i 115k N/mm 2 4 J£JT 
r»5ci T S n * * *fflifc^£ 0 
[0017] (5) fuie#ilt^4cDafflCCC uTlffi : 0.3 
— 2.0jum, S n : 0.5— 5.0um(D^MflBM^:MLtcC 

t t -r ^> it *a 1 - 4 ccie«c(d a * ^ 

30 # 0 

[0018] (6)Z n : 2 0— 4 1 wt%, S n : 0.1 — 
4.0 wt%<Dt6HT^o;XSC (1 ) ^ffi/cOT^C'SZn, 

6.0 ^0.25X + Y^ 1 2 • • • ( 1 ) 
fc/cU X : ZnCD^WS (wt%) 
Y : S nCD^fm (wt%) 

C u *5 cfc WWi8^«» 6^0, «^^C cfc-oT 
(•^M^CFe : 0.01— 3wt%, Ni : 0.01—5 wt%, C 

0 : 0.01— 3wt% % T i 0.01— 3wt%, Mg : 0.01—2 
40 wt%, Z r : 0.01— 2 wt%, C a : 0.01— 1 wt%, S 

1 : 0.01— 3 wt%, Mn : 0.01— 5wt%, C d : 0.01— 
3wt%, A 1 : 0.01— 5wt% s Pb : 0.01— 3 wt%, B 
i : 0.01— 3 wt%, B e : 0.01— 3wt%, Te : 0.01— 
lwt%, Y : 0 . 01— 3 wt% s L a : 0 . 01— 3 wt% % C 

r : 0.01— 3 wt%, Ce : 0.01— 3 wt%, Au : 0.01— 
5wt%, As : 0.01— 5wt%, P : 0.005 —0.5 \nX%<D 
ty^'Ptz^ ti> \mVXAi<DjrM%:^fr. *©18»#so.oi 
-5wt%r*0, tctc LS ^3 0 ppm &TFs T**^ 
3 0 0-7 5 0°COfiSri-3 6 0frm<D 

50 ^fift, Sox? l 5%W±r^BJniirsciK:J:r? 



$ 6 0 0 N/mm 2 fe{±, 1 8% I ACS«±, 

s a * * * mm^om^m. 

[0019] (7) Z n : 20-4 1 wt%, Sn:0.1- 

4.o wt%(D®H"C^o;Xxt: ( i ) 4ifcir44Zn, 

6.0 ^0.25X + Y^ 1 2 • • • ( 1 ) 
tt'L, X : ZnCDMf (wt%) 
Y : S n ©MI ( wt% ) 

Cufci Ztt njjai^ttft* 6 ft 0 , cfcotT 
tSlEGCF e : 0.01— 3 wt%. N i : 0.01— 5 wt%, C 

0 : 0.01— 3wt%, T i 0.01- 3wt%, Mg : 0.01-2 
wt%, Zr :0.0l— 2wt%, Ca : 0.01— lwt%, S 

1 : 0.01— 3 wt%, Mn : 0.0l-5wt%, C d : 0.01— 
3wt%, A 1 : 0.01— 5wt%, Pb : 0.01— 3wt%, B 
i : 0.01— 3 wtV Be : 0.01— 3wt%, Te : 0.01— 
lwt% 4 Y : 0.01— 3wL%, La : 0.01— 3wt%, C 

r : 0.01— 3 wt%, Ce : 0.01— 3wt%, A u : 0.01— 
5wt%, Ag : 0.01— 5 wt%. P : 0.005 —0.5 wt%(D 
5 l«Ja±(D7t3R*^*, *(D*»3*so.Oi 

~5wt%-C*0, fcfc'U S#3 0ppm6TF, 
^***4*. 3 0 0-7 5 0 'COfiJSr 1 -3 6 0 flftB 

<of»«yifa, MT.m i 5 % ti±r»iHaii-r £ c <t &c <t 

ON/mm 2 iI$^18%IACSHL +>>^ 

*W1 1 5kN/mm 2 KTHCOfca, §S^^fe***4<D 
^BffCCC uTtft : 0.3 -2.0 /im. S n : 0.5 — 5.0 a* 
m(Dmmm^ Lfcftt::. jg$C l 0 0 -2 8 0 °CcDfiJ$ 

[0 0 2 0 ] (8) luM«jiffi<c*j^T. iEfHB^K: 
S n L fc ft *4© ? U * JT £ ft * < T * 11*4 £ 

T£:t§^te, 3 0 0-6 0 O'CcDfiJgro.5 -2 4B$|ffl 
^ * £ tc It^RSft X * 5?H r ft 6 * 0 #>t?ft&Lfi L 

[0 02 1] 

t\ wiH^^ic *s t i h f&frmmmm&tc r> % mm *r 

£ 0 Z n : Z n 48Bttrr & C <t &c J: 0 . Sftft, K*att*s 

^io%^ii^#^o, flnxtt. Wfttt, 
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£ c L/c^ot, Znte, 2 0 — 4 1 wt%CDffiHt?ftn 
«.ftC>. H&cS?*lA>IBffi<fcOT&i, 2 5-3 8wt^r 

[0 0 2 2 ] S n : Sn^ltfg, Wtt*»D«>i 

I AC S£^{£T&/c*6CC5;):, 4.0 wt56£e*.&l>l5H 
rftWti«&e>*^, ttc, o.i w«J:?)5l>tt^4£l± 
©<fc5&^#Stf>&C\, L/y^t, Sntt, 0.1- 
4.0 wt^OffiH^fttliiMl^o 

[0 0 2 3] Sg2tB(DB»Jt»* 1 0 %«T^M 

SUffi (lr»b«>5aft) W©fB^t*3tt>©iU 

t*5ci^b^fc 0 C©i53SjWltt, o.i %«± 

[0 0 2 4] K±©<fc5«:oriBffi3tifc^© 
30 iSHrftntf, Cu©H*IH*ifilAT*faj'r&»2tB© 
M»i:b^^$lJfflr'^, tt*536>oKT©3; ( 1 ) ctORS^ 

^n^iEffi (hi. M^^^s^cDffl^ffiffl) r 

Zn, Sn*CuCCSBJirr4c<!:r3[SBBft3 6 0 0N/ 
mn 2 JW±, il$^18%IACSKl -^>^3&5 1 

»fllWtt (8 0- 1 2 0 °CCCfeWSIBjBJ**5StiB— «® 
*»KT, O^fflife) , tt»«IXtt (R/t^i.o© 
40 9 0° Wimcfc^7 y ^^teb) **?SIJ£t*-53* 

[0 0 2 5 ] (l) ^tcoc^r 
6.0 ^0.25X + Y^ 1 2 • • • ( 1 ) 
fc/tU X: ZnCD^WS (wt%) , Y: S n ©MI 

(wt%) 

tt*5 ( 1 ) ^C^X^<DB^6. Oct «D 5J>&l*i5ISrat 
3*©5S*#sfiTU BFrSi<Di : '>^^6nT. 12 

50 [0026] setc ^#Si»(DSttrssygwiJ>a(r^ 
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tg4*U<{£T$-t*& 0 «fCC, «B88rSn«>o#S*i 

350-600 'CCDfflSSST: l <DSlJftRk±CCOft -5 C 

ppm tTF\ * L < « 1 5 ppm «T«t^)So 
[0 02 7 ] 2 ^3i^flp7T:*i Ut v Fe : 0.01 

— 3wt%, NiO.Ol— 5wt%, C o : 0.01— 3wt%, T 
l : 0.01— 3 wt%, Mg : 0.01- 2wt%, Z r : 0.01— 
2wt%, Ca : 0.01— lwt%. S l : 0.01— 3wt%, M 
n : 0.01— 5 wt%, Cd : 0.01- 3wt%, A 1 : 0.01— 
5wt%, Pb : 0.01— 3wt%, B i : 0.01— 3wt%, B 
e : 0.01— 3wt%, Te : 0.01— lwt%Y : 0.01— 3wt 
%, La : .01 — 3wt%, Cr : 0.01— 3 wt%, Ca : 
0.01— 3wt%, Au : 0.01— 5wt%Ag : 0.01— 5wt 
% s P : 0.005 -0.5 wt%<D") ie>:Ptj:< £fe im&±<D 
juM^fr, -€-CD*gS^0.01-5vrt%*^rfeHC»o 

f'J<tft£ 0 

[0 02 8 ] ^C6C % *»W«Cffia«JB*fr©IR3efflStC 

y°isztt%m$ <?%mitLrmffi?z>t<cy%L, 3 0 

0-6 0 0 0 CCDaSro.5 -24hr\ A»tp4fcW3R£ 

tt#H«*r*fc«iffiL/cacc#piB-rSo 3 0 o°c*sS(D 

[0 02 9]^fc 6 0 0 'C4fiAiiagttt, Btffc#s 
Fn^JSioJSHitt 5. c© Fn*ttjg» 

SK«3 00-60 o co«gffli-r^o 0.5 mm^mco 

2 4 H$|ffl 4 fi* £ <t SWct) Cu#Sn MWt&Wm &CffiSfc 
1/BWfcU Cu-Sn-OlR(DB!ffc»*Jgj0EbFnx(D 
MB<t&9, £/tfIi3Wrfeft(,> 0 LtffcorJIM&fflBS 

IBtto.5 -2 4«FHIcD«ffl<!:r-5o *te, #H»tt*:Si 
ZbA&(D&mcj:2>7km<Dm.tiR. ffitMc J: -o r^fUtc 

ft&o 

[0 03 0 ] S ft:, ^fl^#W44 3 5 0 - 7 5 0 °CO 
SSr 1 -3 6 0 afflOtt^Bf*. JQI$ 1 5 %fcLhr 
»BIJ)DXLyfctt»4©»lHtc. CuTio.3 -2.0 urn, 
Sn0.5— 5.0 jumQ*m«l:flLfc^{C. 100 — 28 



(6) »■ 2 0 0 1 - 1 6 4 3 2 8 

10 

0 'CcDfiJgT 1-18 0 ^K©J»ifflffl4Jfe'r i s hit n 

[0 0 3 1 ] »JS>&IBftn:8ff©SS««:*yi4r, ISSftS 
45-2 0 /imK|l»1"ntf7'l/^««^_tt^ 

^\ C ©B#©J&3jfittK 3 0 0-7 5 0°C#s*?* L^o 

3 0 0 0 c*«cDgSr«SMSic^g^ajg<h orKffi 

■r £\ &si$n**5 < & v g»wra < , 7 5 0 °c4jg 

X^te 1 5 %&±#«f4 15 BftlXWffc 

*^*-rafSijpxtt*j(ST , r*(Dr, tfiu^mm 

iltttl5-80%, <fc?)Jf?£U< (22 0 — 6 0%<D 
[0 0 3 2 ] C©<fc5teUT»6ftfct*Wt\ ^ffi^ffl 
20 5 —5.0 /imJfe-r o CuTtto.3 /zmtSttt. 

ja*3&y>tt<, 2.0 wm*jBArfes»*3Wia3fflb*fcfi 
jwjrfe&<fts. /c/ci, cuT»»o*tt, icu 

[0 0 3 3 ] S n*ffl®:fflJB6*, 0.5 /zm*«rttH4 
@ x. r 3a*^fiS*P L HSF WCC fe ^3pJ i ft * D 3 6 CC , 

?R*/c^/c»tcy^a-saa4JfiLrfe<i:i^ ccdWI 
B3 6tc^^x^7*tSSicfe*JB!ir*So 
[0 0 3 4] C(D^®^I1M4 1 0 0-2 8 0 o CC0SS 

n -l 8 o^ian»»a^s. c(D*R«fflitcj:or, « 

*4<Z)«fa|®^ffi, Wl£^«ffi#tt, ^^X*S*«3fts*3R 

r** 0 l o o c c*iScDSJKr*«c<DJ:5ftjai*3&s+^ 

rft<, 2 8 o°c£mz.& bi&fojpmmc j: *), mmt& 
\*A,t£tt»& iaxtt«Tt^ 0 tit. mmm 
40 n*s i »ra*«^tt»*w+#rft < , i 8 o^rai^e 

^r«rfeft^ e *tc*»W©IIJt03l5«*ll*«CcJ: 0 
[0 0 3 5] 

naswi 

« 1 &C{fc3fcJ5fc» <wt%) 4^-TIH^N o . 1-114 
!S«jgSI*S)B*P*fflliri8»fb % 40X40X150 
(mm) (D0f»«:|KfiUfc. 3fcft:0, ^ft?^BfCD#H^ 

50 No. 1 l<Z>^tt, BBH*©S n»o#<-r©iafe«i 



C7) 



11 



[0 03 6 ] Ei±©J:^{curfll6*T.teKlltf*fflCir 

^£tT^/t 0 KKWffit*, -tft-tftj I S-Z-224* 



132 001-164328 
12 

* 4 , J IS — Z — 2241, J IS-H-0505JCL 
fctfofc. Mfmxm** 9 0° WffltffSfS (CES- 
M- 0 0 0 2 - 6, R = 0.2mnu R/t=0.8, BSEfr 

[0 0 3 7 ] 





« 

Na 


naft*fit <w«ti 


S8* 

OM 






(MWCS9 


90* W 


Zn 


3n 


<m 


4ft 


S 
<ppm) 


cw 






1 


302 


106 


U 




13 


229 


741 


99 


229 




A. 


2 


244 


106 


7.7 




12 


222 


724 


04 


246 


o 


A. 


3 


29LS 


4X94 


8,1 


M0.14 


13 


220 


730 


98 


248 


O 


A 


4 


3&S 


069 


95 


Fa 021 

PQJ04 


12 


231 


744 


98 


228 


O 


A 


5 


2R7 


091 


ai 


QrO.15 
MfOJM 


14 


229 


738 


98 


227 


o 


A 


a 


29L0 


088 


01 


Be 006 

TiO.10 


13 


237 


731 


94 


230 


o 


A 


7 


401 


037 


104 


As 012 
SO05 


12 


235 


742 


98 


24.1 


o 


A 


a 


227 


21 


7J 


ItfQBI 
Mi 023 


14 


219 


719 


107 


225 


o 


A 


it 
ft 


9 


21.1 


0/9 


5JB 




13 


209 


512 


110 


288 


o 


A 


10 


395 


3.19 


13.1 




14 


240 


753 


98 


1&7 




X 


11 


312 


050 


8B 




37 















[0 03 8]il CC7SLfctt***6, *#MBfc:«4N 

<D^£fc»2 *BcDffi«i±« 5 ab o fc 0 If! 2 fgCD 

[0 03 9] L^cyit, Zn. SnMi^ (D 40 
St?7il^*i:*;'h3^N o. 

Zn, SnMi^-xtrm 5<fc>J*£ 
^No. 1 0tt«2tHOffi43|J:t«l 0%*jB*, ffitfJJD 
Itt^-otl^„ Zn, SnMi^iatattS 
■SHrt^ft^rtSTiNBWO^^No. 1 US. 

r *a $ o a < MiS r * tea* o /c 0 
[0040] mmn 2 

Wfem 1 1 ^pccTf^^m^N o . 1 tnimcDM 



$Uim (C2 6 0 0 -EH) , Uf»21(C5 19 
1-EH) tcoi^r, fttfJJDXtt + 

f4^4 0 0N/mm 2 <Dffitfj£^£©?wl,12.5%T>^ 

[0 04 1] *2CC^TIS**>6, *«9i©»^tt. 
WcJtttOTWJk fttfJnxtt. BJ£**ft 

[0 04 2 ] 
[*2] 



(S) 2001-164328 

13 14 









(N/mnn 2 ) 


(9ttACS> 


9or watt** 




Or) 


Zn 


3n 


to 


aw. 


aw. 




302 


1XS 




229 


741 


229 


o 


A 


96 


9 


O-2600EH 


29.8 






171 


555 


27.6 


o 


A 


112 


2 


C-5191 EH 






pat§ 


219 


652 


14J 


o 


X 


116 


97 



[0043] mum 3 

0.5 Mm, SnfeoS^i.i MmHSSL/fcftCC m 

JSfe»PWEU4&2 t © > :a * h£6*f#ft: 0 ff^tlfc^ 

[0044] £ £ r 3 JIWO^ ^<T44 5 0 
°C~C3B^paAm*r^L/c 0 «0 3:«ifiIfe«LIIL/& 

U ftWSEB* MEi, SStt*«H)jIU 0.25nirfC{± 
±tf fc. £ CD«=t 9 fiC LTff L . 



20 



ifit>it*2> Q 
[0 04 5 ] 

[»3] 





Zn 
(wt%) 


Sn 
(w t%> 


Cu 




2 9. 7 


1.11 


Rom. 



[0 04 6] 
[*4 3 











O 


0/3 




1 1 


2/3 



[0 04 7 ] HftWl tc<fc9f# 6n/c^^No. 
L,fc8k 1 9 0 TOSSt 6 0 £BB(D*M5ffl* jlift o 

&MkR®^^<Dlfctj&. 4 0 0 N/mm 2 J: 5 tC 

7-34KCtfttf 1 5 0 CcOSgr 5 0 0H$mti3$%<Dft 

J£^«ffi^ (%) = [ CL, -L 2 ) / (L a -L 
o ) ] x 1 0 0 

fctcLL 0 : (mm) 
: BBJ&H#(D|j^fS 5 (mm) 

L 2 : W&WDtflt^!0<D*¥WM (mm) 
[0 04 8 ] 
[*5] 





(N/mm a ) 


(%) 




587 


1 6. 2 




253 


27. 7 



40 [0 04 9] ^5 J: 0. «>o*A!iJIf***ISffitCcJ:or 
*>\ [hJUHc u r Jt« u fcfif*££ (till tfc«tt 

C2 6 0 0 EH, ^fi21 Jtlttt C5 19 1 

h ^2*cd-^#) (Djfcjjmnmtes -en-en 56. 5 
[0050] mm i cc<£ otfi^nt * i 

MNo. 5iJt«^No. 9*iWHLfc B JH2tgOD 
50 WfMkb^&m^&tcisbttC, K5t®£fflR x^^>^ 



15 



S*ffl^ TJT Office cfcOffiatb^ * 

S»^o/c B (a¥ffl) „ ffi*J:t*ttJJB©J: 5 tcJT* 

6, No. 5 5ctt^^y^KKS*i3tC3&iofc3&s, tb$5^^ io 

No. 9 (DHMJjmtcW-'if &£P#tt 1 5 umi0^)S 



SB 200 1-164328 
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[0 0 5 1 ] 

«, m&<Dnm^v/oiiMmcimi,x, mst, mm 

[H 1 ] *f6BHK:«46.0 ^0.25X + 1 2£gI^L< 



m 1 3 



Y-0J 




207* 30 40 
/ Zn(wt%)- 

X = 23.6 



(51)Int.Cl . 7 

C 2 2 F l/oo 



6 9 4 



F I 

C 2 2 F 1/00 



r-va-K (##) 

6 9 4 A 



